Abstract: From February to October, 1981, the heart rate of a Japanese rat snake , Elaphe climacophora, was measured with a clinic electrocardiograph.
INTRODUCTION
The heart rate of snakes increases with the body temperature rise , but the heart rates are very unsteady, being affected by the conditions of the snake itself and many other factors such as disturbance , light, etc. I could not find any clear relationship between heart rates and body temperatures , especially in the preferred temperature range. ECG records were useful only to determine the critical thermal maxima (Fukada, 1975; Fukada and Ono , 1976) . After many trials, I was able to obtain good results regarding the heart rate-temperature relationship in Elaphe climacophora.
MATERIALS AND METHODS
Six adult Elaphe climacophora, 3 males and 3 females , ranging in age from 7 to 11 years were used in this study. From February to April, and July to October, 1981, more than 610 ECG records were obtained. Among them, there were 247 records of resting heart rates of undisturbed snakes. These records were grouped into 22 data for further study.
Each datum consisted of 7 to 19 records (mean 11.2) of close temperatures. The 22 data are shown in Table 1 with body temperatures and heart rates. In this table, data Nos. 1-18 were obtained from male snakes and Nos. 19-22 from females .
When these data were plotted on a sheet of section-paper, heart rates on the y-axis and temperatures on the x-axis, they were scattered along a curved line , and the following logarithmic regressive equation was calculated:
where T equals body temperature and H equals heart beats per minute.
DISCUSSION
A) Effects of ingestion on heart rates Snakes were fasted for at least 1 week prior to use, because heart rates increase when the snake has food in its stomach. Incidental data shown in Table 2 Elaphe quadrivirgata (Fukada et al., 1973) . Three snakes were utilized. Tests were done in October 1971. Average temperature of a snake was 19.5 C with heart rate of 25.86bpm in the 24h period before the experiments. The snake, after electrodes were attached, was placed in a cellar kept at 5 C, and then the temperature was gradually raised to 40 C. The experimental run took approximately 12h. The average heart rates at body temperatures of 2.5 C intervals from 10.0 to 37.5 C were as follows:
11.08bpm, 12.70, 15.53, 19.50, 24.15, 34.10, 50.03, 55.51, 66.93, 79.35, 105.14, 135.20 .
Based upon these data, the logarithmic regressive equation is:
T=-14.594+10.592 ln H (r=0.996)
Rhabdophis tigrinus (Fukada et al., 1973) . Experimental procedures were the same as for Elaphe quadrivirgata. Two snakes were used. Average body temperature of the snakes was 20.2 C with a heart rate of 27.18bpm in the 24h period before the experiments. The average heart rates at body temperatures of 2.5 C intervals from T=-20.092+11.388 ln H (r=0.995)
The habu, Trimeresurus flavoviridis (Fukada, 1978 The relationship between resting heart rates and temperatures in Elaphe climacophora is revealed as a logarithmic regression equation (Fukada, present paper) . Some data appearing in the literature also fit this equation as described above. Fig. 1 shows these logarithmic regressive curves of the respective species. Many differences appear in the curves, but the methods employed differ greatly: in some Fig. 1 . Logarithmic regression curves of heart ratetemperature relationship of various species. Cv: Crotalus viridis (Jacob and Painter, 1980) , Ec: Elaphe climacophora (Fukada, present study), Eq: Elaphe quadrivirgata (Fukada et al., 1973) , Rt: Rhabdophis tigrinus (Fukada et al., 1973) , and Tf: Trimeresurus flavoviridis (Fukada, 1978 ).
cases resting rates were carefully determined (Jacob and Painter, 1980; Fukada, present paper) , and in some cases changes of temperature were run quickly (Fukada, 1978) , etc. To compare the differences between species, procedures or methods of measuring need to be exactly alike.
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